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(54) SURFACE ACOUSTIC WAVE DEVICE AND COMMUNICATION UNIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a surface 
acoustic wave device, and a communication unit 
comprising it, in which the balance between balance 
signal terminals 1 1 and 12 is enhanced by a balance- 
unbalance converting function. 
SOLUTION: A substrate 30, provided with a surface 
acoustic element having a balance-unbalance converting 
function, is provided at the bottom plate part 32 of a 
container 31 comprising a plurality of layers. An electrical 
wiring part is provided between the upper layer 35 and 
the lower layer 36 of the bottom plate part 32, such that 
a delay line, reactance component or a resistive 
component is added to at least one of the balance signal 
terminals 11 and 12. External terminals 52 and 53 of 
balance signal for externally connecting the surface acoustic element are provided symmetric 
with respect to the center of the container 31. 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a surface acoustic wave device, and a 
communication unit comprising it, in which the balance between balance signal 
terminals 11 and 12 is enhanced by a balance-unbalance converting function. 
SOLUTION: A substrate 30, provided with a surface acoustic element having a 
balance-unbalance converting function, is provided at the bottom plate part 32 of 
a container 31 comprising a plurality of layers. An electrical wiring part is 



provided between the upper layer 35 and the lower layer 36 of the bottom plate 
part 32, such that a delay line, reactance component or a resistive component is 
added to at least one of the balance signal terminals 1 1 and 12. External 
terminals 52 and 53 of balance signal for externally connecting the surface 
acoustic element are provided symmetric with respect to the center of the 
container 31. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The surface acoustic element which goes away on [ at least one ] a 
piezo-electric substrate, and has the mold polar zone Have a terminal for 
balanced signals at least in one side of an input and an output, and it is prepared 
in it, and have an external terminal for connecting each terminal for balanced 
signals, and the exterior. It is prepared so that the multilayer substrate for 
maintenance may face the front face of the substrate for maintenance in the 
comb mold polar zone and a surface acoustic element may be held to the 
substrate for maintenance. Surface acoustic wave equipment characterized by 
preparing the electrical circuit section for being set up between the terminal for 
balanced signals, and an external terminal, and raising the unbalance between 
each terminal for balanced signals between the layers of the substrate for 
maintenance. 

[Claim 2] Surface acoustic wave equipment according to claim 1 characterized by 
said each external terminal being arranged to the core of said container by said 
electrical circuit section at the abbreviation symmetry. 
[Claim 3] Said electrical circuit section is surface acoustic wave equipment 
according to claim 1 or 2 characterized by being formed so that it may have the 
controller which consists of at least one chosen from the group which consists of 
the delay line, reactance component, and resistance component for adjusting the 
signal propagation property in each terminal for balanced signals to at least one 
side of each terminal for balanced signals of said surface acoustic element. 
[Claim 4] Said electrical circuit section is surface acoustic wave equipment 



according to claim 3 characterized by being set up so that it may be formed so 
that it may have a controller for both each terminals for balanced signals of said 
surface acoustic element, and whenever [ adjustment / of each controller to each 
terminal for balanced signals ] may be different. 

[Claim 5] Said three or more surface acoustic elements are surface acoustic 
wave equipment given in claim 1 thru/or any of 4 they are. [ which is 
characterized by having the surface acoustic element section of a vertical joint 
resonator mold which goes away and has the mold polar zone ] 
[Claim 6] Said surface acoustic element is surface acoustic wave equipment 
given in claim 1 thru/or any of 5 they are. [ which is characterized by being 
prepared so that formation of an electrical neutrality point may be avoided 
between each terminal for balanced signals ] 

[Claim 7] The communication device characterized by having surface acoustic 
wave equipment given in any [ claim 1 thru/or ] of 6 they are. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 



[Field of the Invention] This invention relates to the communication device which 
has the surface acoustic wave equipment and it which have a terminal for 
balanced signals at least in one side of I/O, and which have balanced - 
unbalance conversion function especially. 
[0002] 

[Description of the Prior Art] The technical progress over the miniaturization of 
communication devices, such as a cellular phone in recent years, and 
lightweight-izing has a remarkable thing. The cutback of each component parts 
and the miniaturization have been attained as a means for realizing this. For 
example, the operating frequency of a cellular phone becomes high, it follows 
even on a GHz band becoming high, and surface acoustic wave equipment 
attracts attention as a component part in which such a miniaturization is possible. 
[0003] There are some which need impedance-matching components, such as a 
phase machine, by the input/output terminal in surface acoustic wave equipment. 
According to reference 1 . (JP,8-195645,A: package for component loading), in 
the package for surface acoustic element loading, an impedance-matching 
component is formed in the circuit board for adjustment, and it is known that 
package structure can be simplified by joining the circuit board for adjustment 
and the substrate in which the surface acoustic element was carried. 
[0004] Moreover, it is known that a miniaturization can be attained, embedding in 
a splitter to the interior of containers other than the field which stored the filter 
element [ component / an impedance matching component and / phase 
matching ] using a surface acoustic wave, and maintaining the isolation of a filter 
element according to reference 2. (JP,6-97761,A: a splitter and its approach). 
[0005] On the other hand, what gave balanced - unbalance conversion function 
and the function of the so-called balun (balun) to surface acoustic wave 
equipment is briskly studied for the purpose of the components mark cutback in 
recent years. Such surface acoustic wave equipment has come to be used 
focusing on the cellular phone of the GSM method (Global System for Mobile 
communications) currently globally used centering on Europe etc. 
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[0006] By an unbalanced current flowing, if direct continuation of a balanced line 
like a twin lead type feeder and an unbalanced line like a coaxial cable is carried 
out, since it operates [ the feeder (feeder) itself ] as an antenna and is not 
desirable, a balun will prevent generating of an unbalanced current and will mean 
the circuit which adjusts a balanced line and an unbalanced line. 
[0007] It applies also for some patents about surface acoustic wave equipment 
equipped with such a balanced - unbalance conversion function. As a surface 
acoustic element used for the surface acoustic wave equipment with which the 
input impedance and the output impedance were equipped with almost equal 
balanced - unbalance conversion function, the configuration as shown in drawing 
18 is used widely. 

[0008] In the surface acoustic element shown in drawing 18 , become the 
balancing side on the piezo-electric substrate 100. the comb mold polar zone 
(Inter-Digital Transducer it is also called a blind-like electrode -) hereafter, it is 
called IDT - every which 101 is formed and becomes right and left (it met in the 
propagation direction of a surface acoustic wave) of IDT101 an unbalance side 
so that IDT 102 and 103 may be arranged, respectively and these IDT(s) 101, 
102, and 103 may be put The reflectors 104 and 105 for reflecting the surface 
acoustic wave to spread and raising conversion efficiency are arranged. What 
prepared such three IDT(s) along the propagation direction of a surface acoustic 
wave is called 3IDT type vertical joint resonator mold surface acoustic element. 
[0009] Furthermore, in the above-mentioned surface acoustic element, each 
terminals 109 and 1 10 for balanced signals which the surface wave resonator by 
which reflectors 107 and 108 have been arranged is connected to the serial to 
IDT 102 and 103, and were connected to IDT101, and the terminal 111 for 
unbalance signals connected to IDT106 are formed so that IDT106 may be put 
from right and left. 

[0010] in the surface acoustic wave equipment which has such a balanced - 
unbalance conversion function, about each transmission characteristic in the 
passband between the terminal 111 for unbalance signals, and each terminals 



109 and 1 10 for balanced signals, the equal amplitude characteristic and the 
phase characteristic reversed 180 degrees are required, and each property is 
called amplitude unbalance and phase unbalance, it comes out and is. 
[0011] Amplitude unbalance and phase unbalance consider the surface acoustic 
element which has said balanced - unbalance conversion function to be 3 port 
device, for example, when each of the first port and a balanced output terminal is 
made into the second port and the third port, an unbalanced input terminal 
Amplitude unbalance = it defines as [A] A=[20log(S21)]-[20log(S31)], phase 
unbalance = [B-180], and B= [**S21-**S31], respectively. In addition, S21 shows 
the transfer constant from the first port to the second port, and S31 shows the 
transfer constant from the first port to the third port, and [] in each above- 
mentioned formula is to show an absolute value. 

[0012] As for such unbalance, amplitude unbalance is ideally made into 0 times 
in the passband of surface acoustic wave equipment, as for OdB and phase 
unbalance. The configuration carried in the container 200 which shows the 
surface acoustic element shown in drawing 18 to drawing 19 and drawing 20 as 
one example of the surface acoustic wave equipment which has balanced - 
unbalance conversion function is mentioned. 

[0013] As shown in drawing 19 , the external terminal 201 as a terminal for 
unbalance signals and each external terminals 202 and 203 as each terminal for 
balanced signals are formed in the rear face (outside surface) of a container 200 
along with the periphery on the back, respectively. 

[0014] Moreover, as shown in drawing 19 and drawing 20 , while holding the 
surface acoustic element to carry, the diamond touch section 204 for making 
electric connection with the exterior is formed in the interior of a container 200 
(an internal surface, inner base). In such each circuit pattern of the diamond 
touch section 204, the external terminal 203 and the circuit pattern 304 are 
connected [ the external terminal 201 and circuit pattern 302 which are formed in 
the location which approached most, respectively ] for the external terminal 202 
and the circuit pattern 303, respectively. 



[0015] 

[Problem(s) to be Solved by the Invention] However, there was each following 
problem in such a conventional configuration. Since each two external terminals 
202 and 203 for balanced signals were not able to arrange one of them to the 
symmetry to the external terminal 201 for the unbalance signals of the container 

200 shown in drawing 19 , it had the problem that the unbalance between each 
external terminal 202 for balanced signals and 203 got worse. 

[0016] For example on the layout of each external terminals 201, 202, and 203 of 
the rear face of a container 200, since each distance over each two external 
terminals 202 and 203 for balanced signals is different from the external terminal 

201 for unbalance signals, the fact that the capacity value generated in bridge 
differs mutually is cited as this reason between the external terminal 201 for 
unbalance signals, and each external terminals 202 and 203 for each balanced 
signals. 

[0017] Furthermore, also in each circuit pattern on the diamond touch section 
204 of a container 200, the electrode configuration with sufficient symmetry over 
each part article cannot be formed, but the problem that balance nature 
deteriorates is also produced. 

[0018] Furthermore, when electric polarities with the electrode finger which 
adjoins each IDT101 of IDT 102 and 103 of the surface acoustic element of 
drawing 18 differed as other problems, the unbalance in a surface acoustic 
element simple substance was not enough, and the surface acoustic wave 
equipment which has unbalance sufficient as a result was not obtained. 
[0019] As these cures, as shown in drawing 21 , wiring was taken about by each 
stripline 402 on the diamond touch section 204 of a container 200, and the 
configuration which arranges each two terminals 502 and 503 for balanced 
signals to the terminal 501 for unbalance signals so that it may become 
symmetrical as shown in drawing 22 was able to be considered. Furthermore, the 
configuration which adds an induction component by leading about of this wiring, 
and improves the unbalance of a surface acoustic element was also considered. 



[0020] However, the area which forms the bump for the junction on the diamond 
touch section 204 is reduced by taking about a stripline 402 on the diamond 
touch section 204 in this case. 

[0021] Therefore, while saying that the connection places of the ground pattern of 
the diamond touch section 204 and a container 200 decreased in number, a 
ground became weak for example, and it had an adverse effect on the electrical 
characteristics of surface acoustic wave equipment from the degree of freedom 
of the layout on a surface acoustic element becoming small, and the degree of 
freedom of a design becoming small by limit of the bump formation field on the 
above-mentioned surface acoustic element, there was a title. Moreover, there 
was also a problem that bonding strength ran short by limit of the number of 
bumps. 
[0022] 

[Means for Solving the Problem] In order that the surface acoustic wave 
equipment of this invention may solve the above technical problem, on a piezo- 
electric substrate The surface acoustic element which goes away at least one 
and has the mold polar zone has a terminal for balanced signals at least in one 
side of an input and an output, and is prepared in it. The multilayer substrate for 
maintenance which has an external terminal for connecting each terminal for 
balanced signals and the exterior It is prepared so that the front face of the 
substrate for maintenance may be faced in the comb mold polar zone and a 
surface acoustic element may be held to the substrate for maintenance. It is set 
up between the terminal for balanced signals, and an external terminal, and is 
characterized by preparing the electrical circuit section for raising the unbalance 
between each terminal for balanced signals between the layers of the substrate 
for maintenance. 

[0023] Since according to the above-mentioned configuration a surface acoustic 
element goes away, and has the mold polar zone and has each terminal for 
balanced signals on [ at least one ] the piezo-electric substrate at least at one 
side of an input and an output, the above-mentioned surface acoustic element 



becomes possible [ having balanced - unbalance conversion function ]. 
[0024] Moreover, with the above-mentioned configuration, by the multilayer, 
since the substrate for maintenance prepared the electrical circuit section 
between the layers of the substrate for maintenance, the degree of freedom of 
the connection of the electrical circuit section within the substrate for 
maintenance or wiring can be improved by leaps and bounds, and conventionally, 
it can arrange electric properties, such as bridge capacity between each external 
terminal connected to the terminal for balanced signals, and can improve the 
unbalance between balanced signals. 

[0025] Furthermore, in the above-mentioned configuration, by having the electric 
wiring section between the layers in the substrate for maintenance which 
consists of a multilayer, it becomes possible to increase the connection place of 
the circuit pattern for the ground on the substrate for maintenance, and the 
external terminal for the ground of the substrate for maintenance, and the 
magnitude of attenuation outside a passband can be improved by strengthening 
a ground. 

[0026] As for said each external terminal, with the above-mentioned surface 
acoustic wave equipment, it is desirable to be arranged so that the electrical 
circuit section may raise the symmetric property over the core of said container. 
Since according to the above-mentioned configuration it has arranged so that 
symmetric property [ as opposed to the core of the substrate for maintenance for 
each external terminal connected to the terminal for balanced signals in the 
substrate for maintenance ] may be raised, electric properties, such as bridge 
capacity between each external terminal connected to the terminal for balanced 
signals, can be arranged conventionally, and the unbalance between balanced 
signals can be improved more certainly. 

[0027] In the above-mentioned surface acoustic wave equipment, said electrical 
circuit section may be formed so that it may have the controller which consists of 
at least one chosen from the group which consists of the delay line, reactance 
component, and resistance component for adjusting the signal propagation 



property in each terminal for balanced signals to at least one side of each 
terminal for balanced signals of said surface acoustic element. 
[0028] With the above-mentioned surface acoustic wave equipment, said 
electrical circuit section is formed so that it may have a controller for both each 
terminals for balanced signals of said surface acoustic element, and it may be set 
up so that whenever [ adjustment / of each controller to each terminal for 
balanced signals ] may be different. 

[0029] According to the above-mentioned configuration, the unbalance between 
the terminals for balanced signals can be more certainly improved by adding the 
reactance component, the delay line, or the resistance component which adds a 
reactance component, the delay line, or a resistance component to one side of 
each terminal for balanced signals, or is different for each terminal for balanced 
signals, respectively. 

[0030] In the above-mentioned surface acoustic wave equipment, said three or 
more surface acoustic elements may be equipped with the surface acoustic 
element section of a vertical joint resonator mold which goes away and has the 
mold polar zone. According to the above-mentioned configuration, in the surface 
acoustic element section of a vertical joint resonator mold, since the electric 
environment of each terminal for balanced signals is different, the unbalance 
between each above-mentioned terminal for balanced signals tends to 
deteriorate, but degradation of the above-mentioned unbalance can be controlled 
by having the above-mentioned electrical circuit section. 

[0031] With the above-mentioned surface acoustic wave equipment, said surface 
acoustic element may be prepared so that formation of an electrical neutrality 
point may be avoided between each terminal for balanced signals. 
[0032] according to the above-mentioned configuration , the surface acoustic 
element prepare so that formation of an electrical neutrality point may be avoid 
between each terminal for balanced signals improve the unbalance between 
each balanced signal by having prepared the multilayer above-mentioned 
substrate for maintenance and the multilayer electrical circuit section , although a 



difficulty be to arrange each external terminal connect with each terminal for 
balanced signals so that it may become symmetrical to the core of for example , 
the substrate for maintenance . 

[0033] The communication device of this invention is characterized by having 
surface acoustic wave equipment given in above any they are, in order to solve 
the aforementioned technical problem. 

[0034] according to the above-mentioned configuration - **** - a transmission 
characteristic can be improved, while being able to reduce the number of 
component parts and being able to miniaturize by having surface acoustic wave 
equipment equipped with the transmission characteristic which were-izing [ the 
transmission characteristic ] and was excellent. 
[0035] 

[Embodiment of the Invention] It will be as follows if each gestalt of operation of 
this invention is explained based on drawing 1 R> 1 thru/or drawing 17 . 
[0036] (The first gestalt of operation) The surface acoustic wave equipment of the 
first gestalt of operation concerning this invention is explained below based on 
drawing 1 thru/or drawing 6 . The following explanation explains taking the case 
of the filter for DCS reception as surface acoustic wave equipment. 
[0037] the first gestalt of this operation shows to drawing 2 as - for example, 
40 **5-degreeYcutX propagation LiTa03 from the surface acoustic element 29 
is formed with aluminum electrode formed by the photolithography method etc. 
on the substrate 30 equipped with piezoelectric [ becoming ]. Drawing 2 is an 
outline block diagram of the electrode finger of a surface acoustic element 29 
carried in the surface acoustic wave equipment concerning the first gestalt of 
operation of this invention. 

[0038] every which becomes right and left (meeting in the propagation direction 
of a surface acoustic wave) of IDT1 used as the balancing side an unbalance 
side in the above-mentioned surface acoustic element 29 - IDT 2 and 3 is 
arranged, and it is formed so that the surface acoustic element section 6 of the 
vertical joint resonator mold as a vertical joint resonator mold surface acoustic 



wave filter with which reflectors 4 and 5 were formed so that these IDT(s) 2 and 3 
might be put may have the function of a balun. 

[0039] IDT 1 , 2, and 3 is equipped with two or more two electrode finger parts 
equipped with the parallel electrode finger of each other prolonged in the 
direction which intersects perpendicularly from the band-like end face section 
(bus bar) and one flank of the end face section, and has each above-mentioned 
electrode finger part in the condition of having become intricate between mutual 
electrode fingers so that the flank of the electrode finger of each above- 
mentioned electrode finger part might be met mutually. 

[0040] In such IDT 1, 2, and 3, a signal transformation property and setting out of 
a passband are possible by setting up the crossover width of face which shows 
the die length and width of face of each electrode finger, spacing of each 
adjacent electrode finger, and the confrontation die length in the condition 
between mutual electrode fingers of having become intricate, respectively. 
Moreover, it shall have the configuration and function of the others mentioned 
later with the same said of IDT. 

[0041] Furthermore, in said surface acoustic element 29, the series connection of 
the surface wave resonator 10 in which reflectors 8 and 9 were formed is carried 
out to each above 2 and IDT 3 so that IDT7 may be put, and the terminal 13 for 
unbalance signals is connected to each terminals 1 1 and 12 for balanced signals, 
andlDT7 to IDT1. 

[0042] The surface acoustic element 29 of the first gestalt of this operation 
among each terminals 11 and 12 for balanced signals It is the configuration of 
having avoided forming an electrical neutrality point. Between IDT1 and IDT2, 
and the pitch between IDT1 and IDT3 (for example, eight electrode fingers) -- 
above-mentioned every - other parts of IDT - small - carrying out (part of 15 
and 16 of drawing 2 ) - every - it is set up so that the continuity of IDT 1 , 2, and 
3 may be maintained. Incidentally, by drawing 2 , in order to make drawing brief, 
the number of an electrode finger is shown few. 

[0043] The detailed design is as follows, for example about an example of the 



surface acoustic element section 6 of a vertical joint resonator mold, when 
wavelength decided by the pitch of the electrode finger which Iambdal2 and 
others are narrow and has not carried out wavelength decided by the pitch of the 
electrode finger which made the pitch between IDT-IDT small is set to lambdah . 
Crossover Width-of-face W: 80.5lambdallDT number (order of IDT2, IDT1 , and 
IDT3): 23 (4)134 (4)/23 (4) (number of the electrode finger with which the inside of 
a parenthesis made the pitch small) 

IDT wavelength lambdah : 2.1746 micrometers, Iambdal2 : 1 .9609-micrometer 
reflector wavelength lambdaR:2.1826-micrometer reflector number: 150 
electrode fingers spacing: — wavelength lambdah An electrode finger and 
wavelength Iambdal2 it was inserted into the electrode finger - part (16 of 
drawing 2 ):0.25lambdal 1+0.25 Iambdal2-wave Iambdal2 part (17 of drawing 
2 ):0.50lambdal2IDT-reflector spacing:0.46lambdaRIDTduty:wavelength 
lambdah inserted into ******** part: 0.63 wave Iambdal2 part: - 0.60 reflector 
duty:0.57 electrode-layer thickness: - 0.09lambdal1 it is . 
[0044] Moreover, about the surface wave resonator 10, it is crossover width-of- 
face W:23.7lambdallDT number:241IDT wavelength lambdal:2.1069micrometer 
reflector wavelength lambda R=lambda I reflector number:30IDT-reflector 
spacing:0.50lambdaRIDTduty:0.60 reflector duty:0.60 electrode-layer 
thickness:0.09lambdal. 

[0045] Next, the actual layout about each IDT 1, 2, 3, and 7 and each terminals 
11 and 12 for balanced signals on a substrate 30 in the above-mentioned surface 
acoustic element 29, or the terminal 13 for unbalance signals is explained based 
on drawing 3 . First, with such a layout, in addition to each configuration which 
gave and showed the same member number and which was mentioned above, 
by bump bonding, each ground electrode pads 24 and 25 for the ground of IDT 2 
and 3 are formed in abbreviation square tabular from the metal excellent in 
conductivity, such as copper and aluminum, so that a flow with the container 31 
shown in drawing 1 may be secured. 

[0046] On those ground electrode pads 24 and 25, the bump 39 for the object for 



connection and the bump bonding for immobilization is formed, respectively. In 
addition, in each of other terminals 11, 12, and 13, the electrode pad and the 
bump 39 are formed similarly, respectively. Furthermore, in the above-mentioned 
surface acoustic element 29, it is formed so that each leading-about lines 1a, 1b, 
and 2a for connecting between each IDT 1, 2, 3, and 7 and each terminals 11, 12, 
13, 24, and 25, 2b, and 3a, 3b and 7a may avoid a crossover and contact 
mutually on a substrate 30, respectively. 

[0047] Next, based on drawing 1 , the container 31 in the above-mentioned 
surface acoustic wave equipment which contains a surface acoustic element 29 
is explained. The box-like container 31 has cavity 31a which can contain the 
above-mentioned surface acoustic element 29, the bottom plate section 
(substrate for maintenance) 32, the side-attachment-wall section 33, and cap 
(covering device) 34. 

[0048] The bottom plate section 32 has two-layer structure in the thickness 
direction, and is equipped with two-layer [ of the up layer 35 which faced cavity 
31a, and the lower layer 36 which faced outside ]. Each external terminals 52, 53, 
and 54 for taking a flow with an external substrate are formed in the underside (it 
faced outside) of the lower layer 36 of this bottom plate section 32, and the 
diamond touch section 41 for securing a flow and maintenance with a surface 
acoustic element 29 is formed in the top face (cavity 31a was faced) of the up 
layer 35. The circuit patterns 43, 44, and 45 of a surface acoustic element 29 and 
the diamond touch section 41 are combined electrically and mechanically by the 
bump 39. 

[0049] At this time, face down mounting of the surface acoustic element 29 is 
carried out so that that surface acoustic element section 6 may be met to the 
front face of the diamond touch section 41 . Moreover, since the surface acoustic 
element 29 is combined electrically and mechanically by each bump 39, space is 
formed between the surface acoustic element section 6 and the diamond touch 
section 41, it can be convenient in actuation of the above-mentioned surface 
acoustic element section 6 in any way, and electric association between the 



above-mentioned surface acoustic element section 6 and the diamond touch 
section 41 can be secured. 

[0050] As shown in drawing 3 and drawing 4 , in the front face of the diamond 
touch section (top face of the up layer 35) 41 of a container 31 Each circuit 
patterns (electrical circuit section) 43 and 44 for forming a flow with each of the 
terminals 1 1 and 12 for balanced signals on the circuit pattern 42 for forming a 
flow with the terminal 13 for unbalance signals on a substrate 30 and a substrate 
30 and the circuit pattern 45 for a ground (electrical circuit section) Contact is 
avoided mutually, respectively and it is formed. 

[0051] If each can set the terminal 13 for unbalance signals, and each terminals 
1 1 and 12 for balanced signals to the object for an input, or an output, for 
example, the terminal 13 for unbalance signals is set to the input, each terminals 
1 1 and 12 for balanced signals are set up like the object for an output, 
respectively. 

[0052] On each circuit patterns 42, 43, and 44 and the circuit pattern 45 for a 
ground, as shown in drawing 4 , each beer halls (electrical circuit section) 46 and 
47 which showed the location by each bump 39 excellent in the golden 
conductivity and the ductility which showed the location with a circle [ white ] who 
consists of an almost spherical conductive metal, and the black dot are formed. 
[0053] A beer hall is for making electric connection between both sides of the 
above-mentioned up layer 35 by forming the breakthrough penetrated in the 
thickness direction in the up layer 35 of the bottom plate section 32 which has 
electric insulation, and filling up the breakthrough with a conductive metal. 
[0054] Each beer halls 46 and 47 can be connected now to the electrical circuit 
section (not shown) in which the flow is prepared by the top face and the electric 
target of the lower layer 36 in the bottom plate section 32 between formation 35, 
i.e., an up layer, and the lower layer 36, respectively. 

[0055] Next, drawing which looked at the top view from a top (from the up layer 
35 side) for the lower layer 36 of the bottom plate section 32 of drawing 1 from 
drawing 5 and the bottom is shown in drawing 6 . The two-dot chain line 



(imaginary line) shows drawing 5 , because each location of the metallizing 
pattern (each circuit patterns 42, 43, 44, and 45) of the diamond touch section 41 
of drawing 4 is shown. The above-mentioned metallizing pattern is a circuit 
pattern which consists of a conductive metal membrane, for example, the film 
which performed nickel/gold plate to tungsten metallizing. 
[0056] As shown in drawing 4 thru/or drawing 6 , the circuit pattern 42 for 
unbalance signals and each circuit patterns 43 and 44 for balanced signals are 
taken about on the diamond touch section 41 of the front face of the up layer 35 
of the bottom plate section 32, respectively, and are connected to the external 
terminals 56, 52, and 53 of a container 31 through axle-pin-rake rhe SHON 48, 
49, and 50. 

[0057] Since each external terminals 52 and 53 can be more preferably arranged 
to the symmetry to the core of a container 31 by this as opposed to the external 
terminal 56 so that symmetric property may be raised conventionally, the value of 
the capacity generated in bridge between the external terminal 56, and the 
external terminal 52 and the external terminal 53 can be set up so that it may 
become equal mutually. 

[0058] On the other hand, it connects with the external terminal 55 for the ground 
of a container 31 through axle-pin-rake rhe SHON 51, and the circuit pattern 45 
for the ground of the diamond touch section 41 is connected to the external 
terminal 54 for the ground of a container 31 through the metallizing pattern 
(electrical circuit section) 61 and axle-pin-rake rhe SHON 62 for a ground of the 
lower layer 36 of a beer hall 46 and the bottom plate section 32. 
[0059] Moreover, the circuit pattern 44 for balanced signals is connected also 
with the metallizing pattern (electrical circuit section) 63 of the lower layer 36 of 
the bottom plate section 32 through the beer hall 47. This metallizing pattern 63 
generates capacity between the circuit patterns 45 for the ground of the diamond 
touch section 41 in the up layer 35 of the bottom plate section 32. For example, it 
means that the capacity of about 0.4pF was connected to juxtaposition to the 
circuit pattern 44 for balanced signals. 



[0060] When an operation and effectiveness of the surface acoustic wave 
equipment in the first gestalt of such this operation are explained below, the 
result of phase unbalance is shown in the result of amplitude unbalance and 
drawing 8 to each frequency in the above-mentioned surface acoustic wave 
equipment as a graph at drawing 7 R> 7. The result at the time of mounting the 
same surface acoustic element 29 as the first gestalt of this operation was shown 
in container 200 with the structure of the bottom plate section of the conventional 
example shown in drawing 21 still much more as a comparison according to 
drawing 7 and drawing 8 . It is the configuration of having the external terminal 
52 for balanced signals which also shows the container 200 of the conventional 
example of drawing 21 to drawing 6 , and the external terminal 53 for balanced 
signals. 

[0061] The frequency range of the passband in the filter for DCS reception is set 
as 1805MHz - 1880MHz. With the first gestalt of this operation, 2.9dB and about 
0.2dB amplitude unbalance are improved to the greatest gap of the amplitude 
unbalance in within the limits of this being 3.1dB in the conventional example. 
Next, with the first gestalt of this operation, whenever [ phase equilibrium ] is 
improved about about 8 times with 19 degrees to phase unbalance being 27 
degrees in the conventional example. 

[0062] This is having formed the metallizing pattern 63 in the lower layer 36 of 
the bottom plate section 32 of a container 31 , and having added the reactance 
component to the external terminal 53 for balanced signals, and is because the 
unbalance between each above-mentioned external terminal 52 and 53 has been 
improved by the gap of the frequency characteristics between each external 
terminals 52 and 53 for balanced signals having been correctable. 
[0063] That is, in order for how depending on which the frequency characteristics 
between each external terminal 52 for balanced signals and 53 shift to change by 
the component configuration, the electrode layout on the diamond touch section 
41, and the design parameter, the direction at the time of adding a reactance 
component to the external terminal 52 for balanced signals depending on the 



case is because unbalance is improvable. 

[0064] Next, the graph of the frequency characteristics of the insertion loss in the 
configuration of the first gestalt of this operation is shown in drawing 9 . The 
result at the time of mounting the same surface acoustic element 29 as the first 
gestalt of this operation for the structure of the bottom plate of the conventional 
example shown in drawing 2121 to still much more container 200 as a 
comparison was shown according to drawing 9 . Especially with the first gestalt 
of this operation, about 20dB of 2500MHz - 4000MHz magnitude of attenuation is 
improved at the maximum the high region side from the passband. 
[0065] This establishes beer halls 46 and 47 in the up layer 35 of the bottom 
plate section 32 of a container 31 . The circuit pattern 45 for the ground of the 
diamond touch section 41 is connected with the external terminal 54 for the 
ground of a container 31 through the metallizing pattern 63 of the lower layer 36. 
It is because the ground was strengthened with increasing the connection place 
of the circuit pattern 45 for the ground of the diamond touch section 41 , and the 
external terminal 54 for a ground, so the magnitude of attenuation has been 
improved. 

[0066] With the first gestalt of this operation, the configuration which avoided 
formation of an electrical neutrality point between the terminals for balanced 
signals explained. Generally in the surface acoustic wave equipment which has 
balanced - unbalance conversion function, it is difficult to arrange each terminal 
for balanced signals to the symmetry on a layout of the direction of a 
configuration of that there is no electrical neutrality point with a configuration with 
an electrical neutrality point, and the configuration which is not, and the 
effectiveness of this invention is large. However, also in the configuration 
equipped with the electrical neutrality point, the same effectiveness is acquired 
from aggravation of the unbalance by the polarities of the electrode finger with 
which IDT adjoins each other differing etc. occurring. 
[0067] As such a configuration, like drawing 10 , it has balanced - unbalance 
conversion function using the four vertical joint resonator mold surface acoustic 



element sections 71-74 (in the surface acoustic element section 73 and the 
surface acoustic element section 74, Center IDT is reversed), and the surface 
acoustic wave equipment which outputs a balanced signal with the terminal 75 
for signals and the terminal 76 for signals (input) is mentioned. 
[0068] Moreover, unbalance is improvable by forming a metallizing pattern 
between layers by making the bottom plate section 32 of a container 31 into a 
multilayer, and adding a reactance component to one side of the terminal for 
balanced signals also with the surface acoustic wave equipment shown, for 
example in drawing 11 . Furthermore, also in the above-mentioned surface 
acoustic wave equipment, the connection place of the diamond touch section and 
the external terminal for a ground is increased, a ground is strengthened, and the 
magnitude of attenuation can be improved. The above-mentioned surface 
acoustic wave equipment carries out two-step cascade connection of the two 
vertical joint resonator form surface acoustic element sections 81 and 82, has 
balanced - unbalance conversion function by dividing IDT83 of the surface 
acoustic element section 82 into two, and outputs the signal for a balance with 
the terminal 84 for signals, and the terminal 85 for signals (input). 
[0069] Furthermore, both an input and an output can carry out the improvement 
of unbalance, and the improvement of the magnitude of attenuation by applying 
the technique of this invention like drawing 12 also in the surface acoustic wave 
equipment which is each terminal 21 for balanced signals. 
[0070] In addition, although the bottom plate section 32 used as the lowest layer 
of a container 31 was made two-layer with the first gestalt of this operation When 
it considers as two or more three or more-layer layers, between the terminals for 
balanced signals similarly A reactance, At least one of the controllers chosen 
from the group which consists of the delay line and a resistance component can 
be inserted, the connection place of the diamond touch section 41 and the 
external terminal 54 for a ground can be increased, a ground can be 
strengthened, and the same effectiveness is acquired. 
[0071] Although the first gestalt of this operation has moreover explained 
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centering on the surface acoustic wave equipment which outputs the signal for a 
balance using the surface acoustic element 29 of a vertical joint resonator mold 
(input), this invention is not based on this but the same effectiveness is acquired 
also in the surface acoustic wave equipment which outputs the signal for a 
balance using a horizontal joint resonator mold surface acoustic element or a 
transversal mold filter (input). 

[0072] (The second gestalt of operation) The surface acoustic wave equipment of 
the second gestalt of operation concerning this invention is explained below 
based on drawing 13 and drawing 14 . The second gestalt of operation is the 
example which connected the first gestalt of operation of the surface acoustic 
element 29 used with the first gestalt of the aforementioned operation to the 
container (package) 91 with which the metallizing patterns of the lower layer 36 
of the number of the beer halls of the up layer 35 of the bottom plate section 32 
and the bottom plate section 32 differ with the face down method of construction. 
[0073] Since the rough structure of the detailed example of a design and detailed 
container 91 of a surface acoustic element 29 and external terminal arrangement 
are the same as that of the first gestalt of operation, those explanation is omitted 
here. Drawing 13 shows the shape of surface type of diamond touch section 92b 
of up layer 92a of the bottom plate section 92 of the second gestalt of operation, 
and drawing 14 is drawing which looked at the lower layer 93 of the bottom plate 
section 92 from the top. 

[0074] What the two-dot chain line shows in drawing 14 is each circuit patterns 
(electrical circuit section) 94, 95, 96, and 97 which are each metallizing pattern of 
diamond touch section 92b of drawing 1313 . In diamond touch section 92b 
shown in drawing 13 , a white round head shows a bump's location, the black dot 
shows the location of each beer halls 97a, 98, and 99, and the terminal 13 for 
unbalance signals of drawing 1 , the flowing circuit pattern 94 and the terminal 11 
for balanced signals, the flowing circuit pattern 95 and the terminal 12 for 
balanced signals, the flowing circuit pattern 96, and the circuit pattern 97 for a 
ground are formed. 
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[0075] At this time, each circuit patterns 95 and 96 mind beer halls (electrical 
circuit section) 98 and 99, respectively. Metallizing pattern (electrical circuit 
section) 93a of the lower layer 93 of the bottom plate section 92, It connects with 
93b and, on the other hand, the circuit pattern 97 for a ground minds axle-pin- 
rake rhe SHON 51. The external terminal 55 for a ground, On the other hand, it 
connects with the external terminal 54 for the ground of a container 91 through 
beer hall 97a, metallizing pattern (electrical circuit section) 93c of the lower layer 
93 of the bottom plate section 92, and axle-pin-rake rhe SHON 62. 
[0076] Said metallizing pattern 93a will work as a reactance component, for 
example, the reactance component (inductance component) of about 0.4 nH 
extent will be inserted in a serial to the terminal 1 1 for balanced signals. 
Moreover, said metallizing pattern 93b will generate capacity between the circuit 
patterns 97 for the ground of diamond touch section 92b of the up layer of the 
bottom plate section 92, for example, about 0.4pF reactance component 
(capacitance component) will be inserted in juxtaposition to the terminal 12 for 
balanced signals at juxtaposition, that is, with each terminal 11 and 12 for 
balanced signals of each, the reactance component of a mutually different value 
will resemble a serial and juxtaposition, respectively, and will be added to them. 
[0077] With the above-mentioned surface acoustic wave equipment, the layout of 
each external terminals 52, 53, 54, 55, and 56 of a container 91 is the same as 
that of drawing 6 R> 6, and the circuit pattern 94, the circuit pattern 95, and the 
circuit pattern 96 are connected to the external terminal 56, the external terminal 
52, and the external terminal 53 for the response with drawing 13 , respectively. 
[0078] An operation and effectiveness of the surface acoustic wave equipment 
concerning the second gestalt of such this operation are explained below. The 
graph of phase unbalance is shown in the amplitude unbalance and drawing 16 
to each frequency in the configuration of the second gestalt of this operation at 
drawing 15 . As an example of a comparison, the result in a configuration of 
being shown in drawing 21 was shown according to drawing 15 and drawing 16 
R> 6. 



[0079] The frequency range of the passband in the filter for DCS reception is set 
as 1805MHz - 1880MHz. With the second gestalt of this operation, 2.9dB and 
about 0.3dB amplitude unbalance are improved to the greatest gap of the 
amplitude unbalance in the above-mentioned frequency range being 3.2dB in the 
conventional example. Next, with the second gestalt of this operation, whenever 
[ phase equilibrium ] is improved about about 1 1 degrees with 16 degrees to a 
gap of phase unbalance being 27 degrees in the conventional example. 
[0080] This is because the gap of the frequency characteristics between each 
external terminals 52 and 53 for balanced signals was corrected and the 
unbalance between them has been improved. That is, bilayer-ize the bottom 
plate section 92, have the electric wiring section between layers, and metallizing 
pattern 93a used as the stripline which acts on one terminal 1 1 for balanced 
signals as a part for a reactance is prepared. The part which laps with the circuit 
pattern 97 for the ground of metallizing pattern 93b of the lower layer 93 of the 
bottom plate section 92 connected to it and diamond touch section 92b of the up 
layer of the bottom plate section 92 was prepared in the terminal 12 for balanced 
signals of another side. It is because the reactance component which is different 
from each other for each two terminals 1 1 and 12 for balanced signals was 
added, respectively, this corrected the gap of the frequency characteristics 
between each external terminals 52 and 53 for balanced signals and the 
unbalance between them has been improved by these. 

[0081] In the surface acoustic wave equipment which has balanced - unbalance 
conversion function with the second gestalt of operation as explained above So 
that a mutually different reactance component may be added to two terminals 1 1 
and 12 for balanced signals, respectively Metallizing pattern 93a used as a 
stripline is connected to one terminal 1 1 for balanced signals. By making the part 
to which metallizing pattern 93b of the lower layer 93 of the bottom plate section 
92 connected to it and the circuit pattern 97 for the ground of an up layer lap with 
the terminal 12 for balanced signals of another side through the above- 
mentioned up layer form The surface acoustic wave equipment with which 
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unbalance has been improved rather than conventional surface acoustic wave 
equipment is obtained. 

[0082] Moreover, with the first of the above-mentioned operation, and the second 
gestalt, it can avoid that the ground of a container 31 becomes weak, without 
restricting the area which forms the bump 39 for junction by having formed the 
electrical circuit section between the layers of the bottom plate section 32. 
[0083] In addition, although the configuration which used the metallizing pattern 
prepared in the top face of the lower layer 36 of the bottom plate section 32 as a 
configuration which adds a reactance component was mentioned with the first of 
the above-mentioned operation, and the second gestalt, it is clear also by 
preparing the delay line and a resistance component in the lower layer 36 of the 
bottom plate section 32 that the effectiveness of this invention is acquired 
similarly. 

[0084] (The third gestalt of operation) Next, if the communication device using 
the surface acoustic wave equipment of a publication is explained to the first of 
the above-mentioned implementation or the second gestalt which is the third 
gestalt of operation of this invention based on drawing 17 , as shown in drawing 
17 The above-mentioned communication device 600 as a receiver side (Rx side) 
which receives An antenna 601, the antenna common section / RFTop filter 602, 
amplifier 603, Rx interstage filter 604, a mixer 605, the 1stlF filter 606, a mixer 
607, the 2ndlF filter 608, the 1st+2nd local synthesizer 611, TCXO (temperature 
compensated crystal oscillator (temperature-compensated crystal oscillator)) It 
has 612, a divider 613, and the local filter 614, and is constituted. 
[0085] As double lines showed, in order to secure balance nature from Rx 
interstage filter 604 to drawing 16 to a mixer 605, transmitting by each balanced 
signal is desirable. 

[0086] Moreover, as a transceiver side (Tx side) which transmits, it has the TxlF 
filter 621, a mixer 622, Tx interstage filter 623, amplifier 624, a coupler 625, an 
isolator 626, and APC (automaticpower control)627 (APC), and the above- 
mentioned communication device 600 is constituted while sharing the above- 



mentioned antenna 601, and the above-mentioned above-mentioned antenna 
common section / RFTop filter 602. 

[0087] And surface acoustic wave equipment given in the first of this operation 
and the second gestalt which were mentioned above can use for the above- 
mentioned Rx interstage filter 604, the 1stlF filter 606, the TxlF filter 621, and Tx 
interstage filter 623 suitably. 

[0088] The surface acoustic wave equipment concerning this invention is 
equipped with an unbalance-balance conversion function with a filtering function, 
and, moreover, the amplitude characteristic and the phase characteristic 
between each balanced signal have the outstanding property of being near, by 
the ideal. Therefore, the communication device of this invention which has the 
above-mentioned surface acoustic wave equipment can be improving the 
transmission characteristic while being able to reduce the number of component 
parts and being able to miniaturize by having used the compound-ized above- 
mentioned surface acoustic wave equipment. 
[0089] 

[Effect of the Invention] The surface acoustic wave equipment of this invention is 
the configuration of having an external terminal for connecting the terminal for 
balanced signals and the exterior of a surface acoustic element as mentioned 
above and that are prepared so that the multilayer substrate for maintenance 
may hold a surface acoustic element, and the electrical circuit section for being 
set up between each terminal for balanced signals and each external terminal, 
and raising the unbalance between each terminal for balanced signals is 
prepared between the layers of the substrate for maintenance. 
[0090] So, with the above-mentioned configuration, the substrate for 
maintenance holding the surface acoustic element which has balanced - 
unbalance conversion function consists of a multilayer, and the effectiveness that 
the terminal for balanced signals can be arranged to the symmetry to the core of 
a container, and the unbalance between the terminals for balanced signals can 
be improved is done by having the electrical circuit section between this layer. 



[0091] The communication device of this invention is the configuration of having 
above surface acoustic wave equipment, as mentioned above. 
[0092] so, the above-mentioned configuration **** - while being able to reduce 
the number of component parts and being able to miniaturize by having surface 
acoustic wave equipment equipped with the transmission characteristic which 
were-izing [ the transmission characteristic ] and was excellent, the effectiveness 
that a transmission characteristic can be improved is done so. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline sectional view of the surface acoustic wave 
equipment concerning the first gestalt of operation of this invention. 
[Drawing 2] It is the outline block diagram of a surface acoustic element used for 
the above-mentioned surface acoustic wave equipment. 
[Drawing 3] It is approximate account drawing showing the arrangement on the 
substrate of the surface acoustic element section of the vertical joint resonator 
mold used for the above-mentioned surface acoustic wave equipment, a surface 
wave resonator, each terminal for balanced signals, and the terminal for 



unbalance signals. 

[Drawing 4] It is the outline block diagram showing the layout of the diamond 
touch section in the container of the above-mentioned surface acoustic wave 
equipment. 

[Drawing 5] Outline top view **** of the lower layer in the above-mentioned 
container. 

[Drawing 6] It is the outline top view showing the rear face in the above- 
mentioned container. 

[Drawing 7] It is a graph to show the difference in the amplitude unbalance 
between the above-mentioned surface acoustic wave equipment and the surface 
acoustic wave equipment of the conventional example. 

[Drawing 8] It is a graph to show the difference in the phase unbalance between 
the above-mentioned surface acoustic wave equipment and the surface acoustic 
wave equipment of the conventional example. 

[Drawing 9] It is a graph for a span larger than drawing 7 to show the difference 
in the amplitude unbalance between the above-mentioned surface acoustic wave 
equipment and the surface acoustic wave equipment of the conventional 
example. 

[Drawing 10] It is other modifications of the above-mentioned surface acoustic 
element, and is approximate account drawing of the surface acoustic element 
which has an electrical neutrality point and was equipped with balanced - 
unbalance conversion function. 

[Drawing 1 1] It is the modification of further others of the above-mentioned 
surface acoustic element, and is approximate account drawing of the surface 
acoustic element which has an electrical neutrality point and was equipped with 
balanced - unbalance conversion function. 

[Drawing 12] It is approximate account drawing showing the modification of 
further others of the above-mentioned surface acoustic element. 
[Drawing 13] It is the outline top view showing the diamond touch section in the 
container of the surface acoustic wave equipment concerning the second gestalt 



of operation of this invention. 

[Drawing 14] It is the outline top view of the lower layer in the above-mentioned 
container. 

[Drawing 15] It is a graph to show the difference in the amplitude unbalance 
between the above-mentioned surface acoustic wave equipment and the surface 
acoustic wave equipment of the conventional example. 

[Drawing 16] It is a graph to show the difference in the phase unbalance between 
the above-mentioned surface acoustic wave equipment and the surface acoustic 
wave equipment of the conventional example. 

[Drawing 17] It is the important section block diagram of the communication 
device using surface acoustic wave equipment given in the first of this operation 
or the second gestalt concerning the third gestalt of operation of this invention. 
[Drawing 18] It is the outline block diagram of the surface acoustic element in 
conventional surface acoustic wave equipment. 

[Drawing 19] It is an outline top view by the side of the rear face of the container 
of the above-mentioned surface acoustic wave equipment. 
[Drawing 20] It is the outline top view showing the layout of the diamond touch 
section of the above-mentioned container. 

[Drawing 21] It is the outline top view showing other examples of the above- 
mentioned diamond touch section. 

[Drawing 22] It is the outline top view of each external terminal of the container 
connected to the above-mentioned diamond touch section. 
[Description of Notations] 

1 1 Terminal for Balanced Signals 

12 Terminal for Balanced Signals 
30 Substrate 

32 Bottom Plate Section (Substrate for Maintenance) 

35 Up Layer 

36 Lower Layer 

43 Circuit Pattern (Electrical Circuit Section) 



44 Circuit Pattern (Electrical Circuit Section) 

45 Circuit Pattern (Electrical Circuit Section) 

46 Beer Hall (Electrical Circuit Section) 

47 Beer Hall (Electrical Circuit Section) 

52 External Terminal 

53 External Terminal 

61 Metallizing Pattern (Electrical Circuit Section) 
63 Metallizing Pattern (Electrical Circuit Section) 
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